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discomfort is pronounced it can he done or he mav give up with the 
first feeling of effort. 

To sustain the mercury column in the “fatigue” test requires 
some skill and a proper set of the lips may ease the performance so 
much that twenty and more seconds are added to the length of the 
hold. 1 he expiratory force test, if well done, requires great effort 
and the height of the blow often depends upon the ability to co¬ 
ordinate the contraction of chest and abdominal muscles. 

The coefficients of correlation for the power of breath-holding, 
vital capacity, fatigue test, expiratory force and extra respiratory 
reserve factor, with compensation to low oxygen, were found to be 
of such low value that the simple respiratory tests could not be 
accepted as aids in determining fitness for high altitude flying. 

I he degree of physical fitness it appears as shown by an examina¬ 
tion of 31 temporarily unfit men cannot be measured either by the 
Minplc respiratory tests or by the low oxygen of the rebreathing 
test. 

Seven men were able to improve their records in the respiratory 
tests by practice. 


SACCULAR ANEURYSM OF THE DESCENDING THORACIC AORTA 
WITH DIRECT RUPTURE INTO THE LOWER LOBE OF 
THE LEFT LUNG AND THE LEFT PLEURAL CAVITY: 

THE REPORT OF A CASE AND REMARKS ON RUPTURE AND 
HEMOPTYSIS IN AORTIC ANEURYSM. 

By Ernest S. du Bray, A.B., M.D., 

8AK FRANCISCO, CAUF. 

(From the Departments of Pathology and Medicine of the University of California 
Medical School.) 

At this time when quantitative and functional studies are so much 
m vogue, one hesitates on first thought to present a morphologic 

St 'ul' i,'.. ess ’ the " riu ' r is ° f ‘lif opinion that such studies 
still hold a definite and valuable place in clinical medicine. In spite 
of the fact that our viewpoint has been expanded to incorporate the 
newer ideas of functional pathology, the clinician must still depend 
in a large part upon a thorough knowledge of gross pathologv for 
his interpretation of physical findings. With this idea in mi’nd it 
appears that unusual and instructive cases should be conscicntiouslv 
studied and recorded, notwithstanding the fact that some of the 
work will doubtless be a repetition of what has been done. 

The medical literature of aneurysm in all its phases is already 
astonishingly extensive and varied, and associated with its scientific 
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SnSf mS b0ratiOn in " Umerable “'-‘-us names in 
The present paper was stimulated bv a case which 

sums* 

On admission his t'cm'iKTOu^vls c”’r,^ V 2 f’ 

^;;ZrT- - f 

was of four years duration, and of a pain in the left lower chest 
sister died at twenty™ durin^S,^! Pad™, married'at 

/w wTzr r ,nv, r;‘ f "', ,r • v,:,rs hmr: ■»> 

thirtv to fiftv Ih’lZ 1" . . . T 1 live<1 in California from 

I,; L las MTn employed as a miner and steel-miller 

eilL at'hv T " 0t T ,,le "." M ’ r havinRchildhiKKi diseases. I,'flo¬ 
at t u ,v !or -uKl \T “T “• f "tV iBht - ,Ip l,a, ‘ l>«eunm„ia 
eighS "'"">"-ations at 

.Icc'rfc,"., He is said to have fraetnred skull at twentv-three 

bee,r,;'heavv e sml.r i,U his a<lult lifl '' 

n a l rL n; ; nS |- s,ate "'at he catches cold ven" 

the me l ', 1 “ ,r0, " < ; < '° UKl,: hr has '»™ Itelowpar most of 
with , eh';i| A f r "" r , aRn thl ‘ Pataan had a severe eold 

With a chill and fever, but was not siek enough to be in bed Since 
then he has improved slightly hut has not felt as well as formerlv 
hour days ago patient was again seized with chills and fever a'ei 

Oms JdVnainwa "" ?! , fclt a , s,,ar P P"™ in the lower left 

J ’ thl; ’ Pa" 1 "as more marked on deep breathing and coie-him. 
and was relieved by lying „„ „„■ affected side AkhZrfc 
h d some cough for the last four years, this has been it™ 

5PU urn mosdv "‘T? 5 ' Iiwntl - V •“* >>ad considerable 
iC hi d T ! C ° r , - SS ’ s,n, ;»‘- "tticous variety hut never 
mood-tinged There is no history of hemoptvsis nor night-sweats 

wethT o's? ' ! m n MU ; awa ^ " "itti" 1T0 poiS; Ss 
on f .i 5S | , ! , "e S ' Hc las had some shortness of breath off and 

during the last t'h™ momhJ’"' th “ h! * 3 '**' ****** noticeabk 
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""i • ' Ve ] Wcveln r 1 and nourIsh «l ma n> lying 

Oil tin lilt side, coughing frequently and expcctoratimr a thin 
material m ‘paticin' “ “ " f ,isht -ucop^dent 

the cornea.; pupils regular and equal and'reaStS^nX 
and accommodation; extra^-nlar movcmc„ts\vell p^fonncS- 



Specimen removed at autopsy posterior „ , .. 

cl rtrVC: 11 ' “ nturjsn "‘ ^ '• <—*» «* oi ,h™°%*.£7 >£™oZ 


fundi normal. Mouth: The teeth are absent; tongue heavily 
coated, symmetrical and freely movable. Tonsils: At , , ' 

palpable “oST' ■ r"^ thyroid I’nli 

£ lS il ' “ t0 . ,hc Dimlerate pigeon-sl,a,Hal 
' li,? h? Is nu,rt ' prominent than the left anteriorly 

rigl."' The'ri' T T m , j U ‘ Spine is s,i ehtl.v deviated to the 

right. Jhc right supraclavicular area is depressed. There is a 
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marked impairment of the percussion note in the left axilla which 
extends forward, fusing with the relative cardiac dulness and extend¬ 
ing Posteriorly to the left base. Over this area tactile fremitus is 
absent. There is a friction rub high in the left axilla. Anteriorly 
Wow the left clavicle the breath sounds are harsh and loud. 
Graeco s triangle of dulness is made out at the right base along the 
spine. Heart: 1 M. I. is l>est heanl at the fifth ril. in the left para- 
stirn.il line; the It. ( .1). is displaced markedly to the right; the right 

sternal f 1, '«} I 18 “ ad . e out 5 5 cm - to tile right of the mid- 
stern il lme the fifth right interspace. There is a loud, blowing 
systolic murmur heard best at the aortic area. This murmur can 
be heard as far up as the hrst interspace and as low down as the 
third interspace on the right side. There is no diastolic shock over 
he Sternum to be made out. The rhythm is regular; the rate is 
! " r r '"" u ?. e : 1Vlse s , ll0 "'s good tension, rapid rise anil fall, and 
the vessel wall is not palpable. Blood-pressure is U.;>. Abdomen 
has normal contour and is rather resistant to deep palpation; 
no definite* tenderness nor masses arc made out Genitalia are 
negative. Deep reflexes are equal and active throughout. The 

oZ, 1 , u ^ a, ,v IS „ a ?P art ‘ ,ldy m>rnml - Hlood examination: It. H. ( 
:i,S(KI,(K)0; \\. H. C„ 13,000; differential count (lOOcells): 1’. M \ 

: S - L -, M -, 5: P ' }}■ E - 0: !’• M- B., (I. brine examination; 

• p. gr.. 1 -<»-«•; cloudy; acid; albumin, K. I'. T.; sugar, 0; sediment, 
many urates and a fewpus cells, but no casts. Impression: Tuber¬ 
culous pleurisy, with effusion at the left base and displacement of 
the heart to the right. 

March 31, 1920, at !l a.xi. Patient complaining of pain in the 
left side especially on cough. Side strapped with adhesive. Patient 
c< >ughed considerably. 

March .11 At 2.30 r.M. adhesive strapping was removed in 
preparation for thoracentesis. Patient continued coughing in 
paroxysms lie expectorated a small amount of a foamy, mucoid 
sputum and complained of pain in the left lower chest. Suddenly 
hr began bringing up a small amount of blond, at the same time lie 
became very restless and sat up straight in Iasi, and after four or 
li ve gasping spells he became unconscious and cvanotic, and respira¬ 
tion ceased rather sharply. The whole amount .if blood expectorated 
did not exceed 30 or 40 e.c. The heart-heat was audible for a 
moment or two after respiration ceased. 

Wassermann (on blood serum postmortem) was triple plus, 
rluoroscopic and roentgen-ray examinations had not been done 
because the patient was too ill to move. 

< hiueal impression as to the cause of death; Massive pulmonary 
hemorrhage into a bronchus in a case of ulcerative pulmonary 
tuberculosis. 

Postmortem Record of the Pathologic Laboratory. A °0 59 I 'ni- 
versity of California, performed by Dr. G. Y. Rusk, autopsy one 
hour after death. * 
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Anatomic Diagnosis. Aneurysm of the aorta, with rupture into 
the left lower lobe and into the left chest cavity; syphilitic aortitis; 
dislocation of the heart to the right apex in the midline; chronic 
local pleurisy about the aneurysm; pulmonary syphilis (?); chronic 
nifarct in the spleen; acute anemia: chronic aortic valvulitis, with 
adhesions between the segments leading to slight stenosis. 

Remains of a muscular, Hell-nourished male adult of normal 
stature. Rigor mortis absent. Body heat well retained. Xo 
superficial lymphadenopathies. The pupils are circular and equal. 
Moderate conjunctivitis is present. The left chest appears slightly 
fuller than the right. 

Oil making the usual median incision the bodily fats are normally 
preserved and of normal color. The voluntary muscles are some- 
what pale and the rib cartilages are somewhat more than normally 
calcified. On opening the left chest cavity there is a gush of blood¬ 
stained serum. The posterior surface of the sternum is negative. 
Hie left chest cavity contains an abundance of clotted blood and 
separated serum. 

The heart is displaced to the right, so that the apex lies in the 
midline. 'I he chest cavity is free from adhesions or fluid. 

1 he right lung is voluminous and shows an average amount of 
pigmentation. It is hypercrepitant on palpation throughout. On 
section it is negative except for a moderate grade of diffuse 
emphysema. 

■P? !* l un fv "I'ile somewhat compressed bv the great amount 
of fluid ill the pleural cavity, still is somewhat enlarged. The upper 
lobe is diffusely hypercrepitant, the lower lobe posteriorly super¬ 
ficially shows ragged point of rupture situated about oneThird of 
t le. distance above the diaphragm on its posteromesial aspect 
Adjacent to this, and extending to what subsequently proved to be 
an aneurysmal sac, is an area of diffuse opaque pleural thickening 
but without adhesions. The tissues of the lower lobe, especially 
posteriorly, are suffused with hemorrhage which gradually dimin¬ 
ishes ill intensity toward the more anterior portions. The'iung was 
removed together with the entire aorta, which will be described 
below On section through the lower lobe there is found an area of 
irregular fibrosis extending in a wedge-shaped manner from near 
the root to the periphery through the center of the lower lolie. This 
area contains several patches of necrotic material and the process 
strongly suggests scarring associated with gummata. 

The pericardial cavity contains about 30 c.c. of clear, fluid 
serous transudate. The heart is of normal size considering the 
general development of the individual; it weighs 320 grams The 
epicardial fat is normal. The relative size of the chambers appears 
normal. 1 he endothelium of all the cavities, including the valves 
except the aorta, appears normal. The myocardium is of normal 
thickness. I he muscle is contracted. Xo areas of fibrosis were 
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ES^S^nnfcaaS 

,' m 1 “ ' ' , pn " ! " al ' lcsse ned thickening „f the adlierent 

» TO St atheroma. an.I „, ...resents a nmnher 

ann ; Tl 7 '! >vr 77 0‘Hlute creases „f syphilitic 

. ln> condition of sjiecific aortitis occurs with reniarkahh- 
frequency throughout the whole length of the aorta ln l cm 
.hontctc regton the left wall of the aorta presents a large opmdng 
„ , , c ' n - " l ' cre “ ‘>I«ns Widely into an ancurvsmal sac anoroxi- 
hot c 'ln ’ 1 "' d T P 'i • hC " f tlle a,lcur .V 5 m is formed l.v a tlirotn- 
no ,,t ? er ’f "t" 1 ' 1 ,s su .PP° rto > 0,1 tile thinned-out wall. The 

after*fixation ofspecimen ^ '' r "" U,li “ " 0t 

-Safe fefejsaji 1 - ~ 

i he 'ertclira also as yet shows no destruction. 
n'ZITJl ,S ""," l< : r:1,u '- v increased in size an,I somewhat softened. 

ousmid onlve P ". ,p '1 '! alt ',-.' lu ' '"Xlies are fairly numer- 

sm t ' ,' " 1 “ l * tfe Mwi , «t on the pale background, forte- 

s mndtng to a small puckered sear in the cortex is a fibrous tissue 
thickening which extends about 3 mm. into the spleen apparently 
the result of quite an old infarct. apparent!! 

J lie adrenjds appear normal. 

1 he kidneys appear normal. 

1 he remainder of the urinogonital apparatus appears normal, 
i lie pancreas shows a slight fibrosis in its distal half 
1 he liver appears normal except for slight palor 
J he mesenteric and retroperitoneal lymph nodes are negative, 
i fit imiseo.su of the gastro-intcstinal tract appears normal 
Occuirence. Aneurysms of the descending thoracic aorta are 

,rnr ti ,"T" '/ a " tl,c aortlc aneurysms, occurring onlv a little 
more than half as frequently us abdominal aneurvsms. In'ti-l eases 

Hostfiln?t a0 |^ a am ong 2200 autopsies at'the Johns Ilopkins 
I osmtal on lx .1 involved the descending, thoracic aorta (Osier') 

. nee the publtcation of Osier s monograph- on this subject, in lflrti 
•incur *' lS ,C ?" a( ‘ to our clinical knowledge of descending thoracic 

:;r CVer ’ T'™ , n . ,,,eh advance has l>een 

m It us to the causal relationship of syphilis to vascular disease 
ami aneurysm formation, refinements in the roentgen-rav studv 
h *J" outlined and numerous methods of therapy have been 
proposed and advocated. * ' 
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Diagnostic Difficulties. Osier pointed nut , , 

. 

SISKS'*..... 

R r cmjra^'\?nsc^ont^!efVd|(winp!lata^ t *' l to”nietltnip , iT t*' *' 1 ° li,inl 

of hemoptysis except as a terminal event. " C 

Anatomical Considerations. Owing to the protected •„„! I 

re«,uently silent. 1, will he recalled that t he deseemlingCh pLt^ 
right. The left pleura and Im.'gli'epX ”" r | ts 

nu\ grve clinical evidence of intruthorncic di r 

s=^ ? ^-5===«a 

(ironj) /. 1. Spine, vertebra mid spin-d n,™ •■> i , 

and bronchi. 3. Trachea and esophagus. - P ' CUra 

Gimp II 1. Pericardium and heart. 2. Other great thorn, 1 
vesseLs, including pulmonary arteries, veins etc '! , 

4. Thoracic duct. 5. Diaphragm ' 3 ‘ Stomach. 

U is not my intention to review the symptoms an,I signs produced 
l>\ encroachment noon or rupture into -ill ,.f rl. 1 1 1 U<J 

but rather to poiut'out son,,! 

ruptured descending thoracic aneurisms into the „ In 
structures and particularly into the lungs. Pulmonary 

Rupture of Aneurysms in General. It is ■, well l-„ ,. c 
tieularly to pathologists who perform large numbers of ^stmortem 
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examinations on medicolegal cases, that ruptured aneurysms stand 
high in the list of causes of sudden death. As long ago as 1S95, 

1 JrajKT, 3 in this country, published a paper entitled “Sudden Death 
by Rupture of Thoracic Aneurysm Previously Unrecognized,” which 
emphasizes this point. 

In reference to the cause of death from aneurysm, Hare and 
Holder 4 state “that death occurs as a result either from rupture of 
the aneurysmal sac, from pressure of the sac upon important nerves 
and bloodvessels or from secondary changes which take place in 
these tissues and in other vital organs as a direct or indirect result of 
such pressure/' Arnold 5 made a study of the cause of death in 
aneurysms of the aorta which do not rupture. He found in a large 
series of aortic aneurysms of all types 110 of the descending aorta, 
and of these 15 per cent, were unruptured at death, whereas 00 per 
cent, were found ruptured. From his statistics it also appears that 
descending aortic aneurysms are slightly more liable to rupture than 
those in other portions of the aorta. 

Oswald Browne’s figures indicate definitely that the most common 
termination of aneurysms of the descending thoracic aorta is rupture 
into the left pleural cavity. Ln his series of 17 cases in which 14 
ruptured, 7 instances of rupture into the left pleural cavity occurred. 
The incidence of rupture at other points was as follows: Right 
pleural cavity, 2 cases; left bronchus, 1 case; esophagus, 3 cases; 
subserous tissue, 1 case. 

Wilson 8 collected from the literature 75 cases of descending 
thoracic aneurysm, 53 of which had ruptured. In these ruptured 
cases he found that 13 cases had ruptured into the left pleura, 1 
into the right pleura, 0 into the left lung, 10 into the left bronchus, 

2 into the trachea, 2 into the pericardium and 9 into the esophagus. 
It was stated that in 2 instances rupture had occurred into the 
thoracic cavity, in 1 instance into the abdominal cavity, ami once 
into the neck. In the remaining 22 cases rupture did not occur. 
Erosion of the vertebra* occurred in 20 instances, whereas an external 
tumor was encountered in only 0 of the 75 cases. In this series the 
clinical diagnosis was missed in 50 per cent, of the cases. In Osier’s 
series of 14 cases, rupture into the pleura occurred 3 times, whereas 
in WooIcyV recent series of 9 ruptured aneurysms of all types 2 
ruptured into the left pleural cavity. The foregoing figures empha¬ 
size the marked tendency that aneurysms of the descending thoracic 
aorta have for rupturing into the pulmonary structures, and particu¬ 
larly into the left pleural cavity. 

Hemoptysis. Ularke, 8 in 1905, reported a remarkable case of 
thoracic aneurysm which had come under his observation. The case 
was unusual in that the patient had a series of 10 copious hemor¬ 
rhages, and in a period of seven and a half weeks lost a total of 
fourteen pints of blood before exitus occurred with hemorrhage. 
In the last moments of life during the fatal hemorrhage the physical 
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signs of fluid at the right base were made out. The autopsv revealed 
ane " r '' sm t,f the “^tending arch of the aorta projecting 
nto and occupying a great portion of the upper lobe of the right 
ung. Kith rupture of the aneurysm into this lobe and extensive 
hemorrhage into the right pleural cavity. The striking feature 

rlmge'in'ea' ' "f If* ’ S the possibilit y ,,f c "Pious non-lethal hemor- 
rna^t in cases of thoracic aneurysm. 

In the same paper Clarke refers to a ease reported bv Johnson* 

l at ent^ ""j- thc <-use 1 rt ’P° rt “bovc. ' Johnson’s 
! ? ' ' long-standing symptoms of chronic pleurisv. but no 
I s on Of hemorrhage until the fatal one. Aneurysm' was not 
Ml. pelted, but at autopsy one was found of the descending aorta 
involving the lower left iolie of the lung. The ancurvstnal walls 
I f°" <M P! ar 1 u ’ r ,m ‘ 'hick, composed of fibrin, and the lung 

and pleura were indurated. g 

hemonresis 0 "^ fr ° m hi • St '" ly of aneur . vs ms in reference to 
thZri, 1 hemoptysis is a common fatal termination in 
thoracic aneurysm, a very large hemorrhage may occur in this 

i narient nmv CaUS '" B dcath " f ‘ hc l ,atit ' nt - a "<l ‘hat oeeasionallv 
a patient may have one or more large hemoptyses, but finallv die 

on I Wl r T ( '" ,nplll ' atl ." n ,,r th, ‘ aneurysm. The ,.oi„t of h'lccd- 
ing mat lie from rupture into the trachea or bronchi and mar be 
topped by the ojienuig being plugged with fibrin or it mat- occur 
from involvement of the lung tissue itself. I„ the latter ease it is 
probable that the small bronchioles open into the wall of the sac 
but are compressed by ,t. that they normally remain closed, or un¬ 
its 2 ' T: 9 n . exert ' on ,,f ,novirl K- either the fibrin shifts 
smnfl T "re “i S ^“T, nB of the coughing opens the ends of the 
small bronchi and the blood leaks out. When the patient again 
becomes quiet, either naturally or by means of narcotics the original 
onditmn t s resumed and bleeding is temporarilv arrested " 

he foregoing statement appears to be a fairlyreasonabh- explana- 
e^ses R ‘ mtCrmi,tcnt naturc ->f hemoptysis in some of these 

Hall'" in an able paper on the subject of intrathoracic aneurvsm 
groups the mechanisms of pulmonary hemorrhage in these cases 

leaffro^l S: U) '’t'" 1 ' 1 bt ‘ m,,rrha B‘‘. that is. when there is a 
, fr r ‘he aneuiysmal sac into the air passages; CJi indirect 

rithe°r T tHat ,S ' " lK '" V he hemorr h a fle is the result of pressure 
1 er on the air passages, the bloodvessels or the lung tissue itself- 
(3) hemorrhage secondary to cardiac disease with engorgement' 
of the pulmonary circulation. b ’ 

Remarks on Other Symptoms -Pain, Cough and Dyspnea In 
m> case presented above pain played the conspicuous role in the 
symptomatology. Hewlett and Clarke" have pointed out in a small 

svmntom 15 tI'' ‘ T" 0 anel,r >' slns ‘bat pain was the prominent 
symptom. They found it was usually of extraordinary severity. 
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constant, subject to nocturnal exacerbations anil resistant to all 
forms of medication. In general, pain is of three kinds: (1) 
Anginal, (—) that due to pressure, and (M) neuralgic. 

. ^ * s a ^ell-known fact that aneurysm often produces the clinical 
picture of angina pectoris, 13 and, further, that obscure and deep- 
seated thoracic pains of all variations arc sometimes produced hv 
pressure of mtrathoracic aneurysmal tumors. In the neuralgic 
tx-pe pain reaches its maximum intensity and iiersists when the 
aneurysmal sac erodes the spine. 

The mechanism of pain in thoracic aneurysm has been explained 
in various ways. Increased tension of the walls of the aorta can 
ot itself become a cause of pain by stretching of the delicate 
nerves which run in the walls of the aorta producing a neuritis. 
Uiiver states that digitalis administered in suspected cases often 
augments pain in the chest, since by improving the force of contrac¬ 
tion of the left ventricle and by constricting the peripheral arteries 
it raises arterial tension. Other factors in the production of pain 
include, of course, that caused by pressure on adjacent structures 
and the coexisting inflammation. 

Cough and dyspnea are practically always constant features of 
involvement of the aortic arch, but are less constant in aneurysm 
Of the descending portion of the aorta. In Osier's 14 cases these 
symptoms were present in 10 instances. Bronchorrhea and bron¬ 
chiectasis result at times from pressure on the main bronchus. 

Summary. A case of descending thoracic aneurvsm is presented 
which had ruptured directly into the left lower lobe aiid left pleura! 
cavity. The physical signs were misleading and the clinical diag¬ 
nosis was incorrect. It is probable that if a roentgen-ray studv had 
been possible it would have aided materially in determining the true 
nature of the pathologic process, liupturc into pulmonary struc¬ 
tures of descending thoracic aneurysms is one of the most frequent 
occurrences, particularly rapture into the left pleural cavitv less 
commonly into both lung and pleural cavity. Hemoptysis must be 
regarded as a symptom of thoracic aneurvsm as well as' a symptom 
of other thoracic disease, such as tuberculosis, mitral stenosis and 
other mediastinal tumors. It may be frequent and persistent before 
a fatal hemorrhage occurs. 
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SILVER SALVARSAN IN THE TREATMENT OF SYPHILIS.* 


By Charles M, Walson, 

MAJOII, MEDICAL COUPS, C. 8. ARMT. 


uoii the courtesy of Ehrlich’s distinguished pupil and 
>r, I rofessor kollc, early in November, 1919, Colonel Earl 


Through 
successor. 

ii ■) .—, .Mnuuucr, luiy .Colonel Earl 

11. Bruns, chief surgeon, A. 1-. in G„ received 1000 ampoules of 
siluTsidvarsan from the George Speyer Haus Laboratories, Frank- 

Mni r n r "| K “?’u- l 0 " 1 ' ,?T S , tUrnc ' 1 this Preparation over to 
Major Hobcrt W. Kerr, Medical Corps, the Commanding Officer 
of the Base Hospital (now Station Hospital), A. F. in G., Coblenz 
Germany, with instructions concerning its use which he had 
obtained personally from Professor Kollc. The first results seemed 
favorable and its further use was decided upon. Additional 


, • Wcichlirodt, Knnucr, Scoli-Donn and Gonnericli • 
Diluting, Georg Speyer llaus, Frankfurt. 


Ztachr. f. Acratliche 


Fort- 



